hyperarousal, specific arousal to prepubescent children, and aberrant sexual fantasies, 8, 10, 11 and to have been sexually abused as children. [20] [21] [22] Pedophiles who molested males and non-familial females also reported more comorbid paraphilias than did adult rapists. 9 Thus the mechanisms underlying pedophilic behavior may differ from those underlying aberrant sexual behavior with older targets.
Nonetheless, previous research studies published in this area have several limitations. These include small sample size, reliance on self-report data, and/or lack of multivariate analyses, which allow identification of the unique impact of each separate variable by adjusting for the effects of all other variables. In addition, since pedophilia is characterized by behavior that is both illegal and socially undesirable, there is great potential for both underreporting and self-selection bias in research based on self-report data with research volunteers.
To overcome these limitations in the present study, we utilized data from the New York Sex Offender Registry, a public access database that lists a broad range of information from the criminal records of all convicted sex offenders in New York State released into the community since 1996. Using this dataset, we tested the hypotheses that sexual offenders against children exhibit fewer traits related to impulsive-aggression and more traits related to aberrant sexual desire compared with sexual offenders against older age groups. Although criminal offense characteristics are not direct measures of psychobiological traits, examination of judicial records offers an alternative approach to assessment of these characteristics, which, in conjunction with more traditional assessment techniques, can support a multidimensional understanding of pedophilia. Specifically, the present study compares 837 sexual offenders against children, adolescents, and adults on 11 offense-related variables using multinomial logistic regression.
In line with our hypothesis that pedophiles have fewer impulsive aggressive traits compared with other sexually aggressive groups, we predicted that offenders against children would be older at the time of offense and less likely to use force or weapons than offenders against older age groups. In line with our hypothesis that pedophiles have greater aberrant sexual arousal patterns, we predicted that, compared with offenders against older age groups, offenders against children would have a greater number of victims and acts, more male victims, and less severe acts-characteristics consistent with a persistent pattern of deviant sexual arousal. 4, 23, 24 This study adds to the existing literature in that it is, to our knowledge, the only study to specifically address the relative primacy of impulsive-aggression vs. aberrant sexual arousal patterns in pedophiles. It is also one of the few large sample studies that has compared sex offenders against different age groups using multivariate analyses on a broad range of variables.
METHODS

Source of Data
Data were drawn from the New York State Sex Offender Registry, a public-access database in which data on all Level 3 sex offenders who have been released back into the community since 1996 are made available to the general public. Convicted sex offenders are classified through a court hearing into one of three levels reflecting risk of reoffense, level 1 (low risk), 2 (moderate risk), or 3 (high risk). Factors considered in making this determination include, but are not limited to, the use of force, weapons, alcohol, or drugs, victim's age, number of victims, assault or injury of the victim, and relationship to the victim. As the information in the registry is presented in accordance with New York State penal law, it was readily codified into numerical variables for statistical analysis. Of note, the registry only contains information about the index crime. Thus, our data do not pertain to prior convictions. The present study focused on the five counties of New York City (New York, Kings, Queens, Bronx, and Richmond), from which we identified a total of 998 non-duplicate records. The sample was restricted to males only, since the number of females (n = 6/998, 0.6%) was too small for meaningful analysis. The final sample for this study consisted of the 837 cases of male offenders in which the records included data on the age of the victim(s). All data listed below pertain to this final sample of 837 cases.
Variables
Offender characteristics. Data were collected on the offenders' age and race/ethnicity. The offender's age was calculated by subtracting year of birth from the year of conviction. Because the sample was skewed toward younger ages (median age = 30 years, 75th percentile = 37 years), offenders were grouped by age using categories designed to optimize both sample distribution and clinical significance and to be consistent with previous studies. 16, 25 Thus, offenders were categorized based on age into one of three groups, < 25 years, 26-39 years, and over 40 years. The registry followed federal guidelines in classifying race (black, white, Asian, American Indian, and other) and ethnicity (Hispanic/non-Hispanic). For ease of analysis, subjects were grouped into 4 categories of nonHispanic white, Hispanic, non-Hispanic black, and other.
Victim characteristics. Data on the characteristics of each offender's victims were also collected and included number of victims, age of victim(s), gender of victim(s), and relationship of offender to victim(s). Based on the age of the youngest victim, offenders were categorized into offenders against children (OCs) (youngest victim < 13 years of age), offenders against adolescents (youngest victim 13-17 years of age) referred to as offenders against pubescent minors (OPs), and offenders against adults (OAs) (youngest victim 18 years of age or older). The number of victims was coded as a binary variable, as one versus more than one victim. The gender of the victim(s) was recorded, indicating if there was a male victim as well as if there had been victims of both genders in the case of offenders with more than one victim. A variety of relationships between offender and victim (e.g., baby sitter, authority figure, or stranger) were listed in the registry. Due to the small number of cases in each category, we collapsed the data into two categories: stranger versus nonstranger. Offenders who had had any defined relationship with the victim (e.g., baby sitter, authority figure) were categorized as non-strangers. Data on relationship were missing for a considerable portion of the sample (i.e., in 635 (75.9%) of the 837 records we examined) because this field was often left blank.
Offense characteristics. Data on the characteristics of the offense(s) were collected and included severity, "sexual intercourse," "deviate intercourse," more than one act, degree of force, use of weapon, conviction class, and maximum sentence. The registry listed the specific sexual acts committed as defined by the New York State Penal Code (e.g., sexual intercourse, sexual contact). We coded the severity level of the worst offense based on the legal statutes. More severe offenses included "Sexual Intercourse, Deviate Intercourse, and Kidnapping." Less severe offenses included "Disseminated Indecent Materials, Sexual Contact, Child Sex Performance, and Prostitution Offenses." We also coded the presence or absence of sexual intercourse and the presence or absence of "deviate intercourse." "Sexual intercourse" is defined in the New York State penal code as follows: "'Sexual intercourse has its ordinary meaning and occurs upon any penetration, however slight." "Deviate intercourse" is defined as "contact between the penis and the anus, the mouth and penis, or the mouth and the vulva." Although New York State replaced the term "deviate intercourse" with the terms "oral sexual conduct" and "anal sexual conduct" in 2003, this change only affected a small fraction (3.9%) of the final sample. The registry indicated whether the offenses had occurred "more than once," which was then coded as a binary variable. The type of force used was condensed into three levels: none, threat/coercion, or physical force/violence. The presence of a weapon was coded as a binary variable. Convictions increase in severity from Class B to Class A misdemeanors and from Class E to Class A felonies. In the event of multiple convictions, the most severe conviction was listed. We entered the maximum sentence (transformed into years) in our analysis as it offered greater variation than the minimum sentence.
In order to test the hypothesis that offenders against children would show fewer features related to impulsiveaggression and more features related to aberrant sexual desire, the following variables were classified as related to impulsive-aggression: use of force, use of a weapon, and age of offender. The following variables were then associated with aberrant sexual arousal patterns: gender of victim (male victim and victims of both genders), more than one act, more than one victim, "sexual intercourse," "deviate intercourse," and severity of offense.
IRB Approval
The study was approved by the Beth Israel Medical Center Institutional Review Board as a de-identified data study, which allows human subjects research in the absence of informed consent. To protect subject confidentiality, all identifying data were excluded from our database.
Data Analysis
Statistical analysis was performed with multinomial logistic regression. This procedure is an adaptation of binary logistic regression for an outcome variable with more than 2 categories. 26 The results of the multinomial logistic regression can be interpreted as if they come from a series of binary logistic regression analyses in which each of the outcome categories is contrasted with a common reference category. For example, in this study, the outcome variable of age of victim has three categories (< 13 years of age, 13-17 years of age, and > 18 years of age) and produced two binary sub-models with outcomes < 13 years vs. > 18 years and 13-17 vs. > 18 years, respectively (with the > 18 years of age category used as the common reference category). The regression coefficients obtained in these analyses can then be transformed into odds ratios (ORs).
Analyses were conducted in two stages. First, bivariate multinomial logistic regression analysis was used to provide a descriptive analysis of the three offender groups. The dependent variable in these analyses was age group of the youngest victim, categorized into three age groups as noted above. All other variables were then entered into the model one at a time as independent variables. The ORs obtained in these models are thus not adjusted for the other variables. As noted above, the ORs in multinomial logistic regression models compare each category with a reference category. To compare OCs and OPs with OAs, the OA category was set as the reference category. To compare the OCs with the OPs, the regression analyses were rerun with the OP category set as the reference category.
In the second stage of the analysis we used multivariate multinomial logistic regression models to identify variables that uniquely identify offender groups after adjusting for other variables in the model. These analyses are thus adjusted for the effects of all variables in the models. Two models were run that dealt with missing data in different ways. First, an analysis with list-wise deletion of cases with missing data was conducted. Three variables with over 50% of data missing were excluded from this analysis (use of force, use of weapon, and relationship with victim). Second, multivariate analysis was repeated with imputed values for missing data. All variables were included in these analyses. The method of multiple imputation (MI) was used to impute missing data. The technical details of the MI method are described elsewhere. [27] [28] [29] Briefly, MI is a method for replacing each missing value with a set of m > 1 imputed values, thus creating m (10 in the present study) new datasets to account for the uncertainty of the imputed values. The imputation uses Bayesian statistical methods and imputes values by drawing randomly from the predictive distribution for missing values based on separate regression models for each variable with missing values. All the variables in the dataset (Table 1) were included as independent variables in these regression models. The resulting imputed datasets are then analyzed using standard statistical software and the results of these analyses are combined using formulas proposed by Rubin. 29 The standard errors of final estimates take into account both variations within each variable as well as across the same variable in the 10 datasets. SPSS 11.0 software 30 was used for bivariate multinomial logistic regression analyses and for the multivariate logistic regression analysis with list-wise deletion. The ice and micombine subroutines 31 of the STATA 8.2 software 32 were used for multivariate multinomial logistic regression analysis with missing data. Significance level for statistical tests was set at p < 0.05.
RESULTS
Bivariate Analyses
Characteristics of the 837 male offenders in the sample and results of the bivariate analyses are shown in Table  1 . In comparison with both OA and OP groups, OCs were more likely (OR > 1, p = 0.05) to be older and less likely (OR < 1, p = 0.01) to use either physical force or a weapon. OCs were also more likely to offend against male victims or victims of both genders than to offend against female victims only, to have more than one victim or more than one act, to have "deviate sexual intercourse," to be known to the victim, and to have less severe offenses. They were less likely to have "sexual intercourse."
Similarly, in comparison with OAs, OPs were more likely to be older, have a male victim, be known to the victim, and commit more than one act. Further, OAs had the longest maximum sentence and the most severe convictions followed by OCs. Finally, OCs were less likely than OAs to belong to the non-Hispanic black group rather than the reference group of non-Hispanic whites. There were no other differences across groups in race/ethnicity. Tables 2 and 3 present the results of the multivariate analyses. Results of the multivariate multinomial logistic regression analysis with list-wise deletion of cases with missing data and excluding variables with > 50% missing data are presented in Table 2 . This analysis found that OCs compared with OAs were more likely to have more than one victim, more than one act, a male victim, and shorter maximum sentences. They were also less likely to have "sexual intercourse." In comparison with OPs, OCs were more likely to be older (aged 26-39 vs. < 25), to have more than one victim, to be in the Hispanic group vs. the reference category of non-Hispanic whites, and to have more severe convictions (i.e., proportionately fewer convictions of lesser severity). They were less likely to have "sexual intercourse." Compared with OAs, OPs were more likely to have male victims. They also had less severe convictions (i.e., proportionately more convictions of lesser severity) and shorter prison sentences. (See Table 2 .)
Multivariate Analyses
The multivariate analysis with multiply imputed missing data allowed comparison of use of force, use of weapons, and relationship with victim(s) across groups. Corroborating findings from the bivariate analyses, OCs were less likely than OAs to have used physical force or violence. Compared to both OAs and OPs, they were less likely to have used weapons and more likely to have more Table 3 ). In addition, OCs had more male victims than OAs. Moreover, OCs were less likely than OPs to have had "sexual intercourse," while they were more likely than both groups to have had "deviate intercourse." Findings on convictions were largely replicated, although only OPs had shorter maximum sentences compared to OAs. The difference in maximum sentence between OCs and OAs was no longer statistically significant. Offender age was no longer statistically significant in the multivariate analyses with multiple imputed data, which probably reflects intercorrelations between offender age and other variables, such as use of weapon (r = -0.34, p < 0.001), use of force (r = -0.15, p = 0.001), and relationship to victim (r = 0.21, p = 0.002).
Finally, in order to check whether offenders with victims from multiple age groups (e.g., children and adolescents) differed from those with victims in only one age group, we reran both the bivariate and multivariate multinomial logistic regression analyses with age of oldest victim as the outcome (dependent) variable. Our results remained essentially unchanged with the exception that the effect for "deviate intercourse" in the bivariate analysis and "sexual intercourse" in the multivariate analysis reduced in significance to the level of a trend.
DISCUSSION
In sum, in a sample of all Level 3 sex offenders released into the five counties of New York City since 1996, offenders against children were found to differ robustly from offenders against older age groups. Consistent with our hypotheses regarding impulsive-aggression, offenders against children were older and less likely to use force or a weapon compared to the other offender groups. Likewise, consistent with our hypothesis regarding aberrant sexual arousal patterns, they were more likely than other offender groups to molest both males and known victims, and to have more than one victim or more than one act. Further, they were less likely to commit sexual intercourse and more likely to commit "deviate intercourse." On most variables, offenders against adolescents OCs = offenders against children; youngest victim < 13 years old OPs = offenders against adolescents (pubescent minors); youngest victim 13-17 years old OAs = offenders against adults; youngest victim у 18 years old AOR = adjusted odds ratio 95% CI = 95% confidence interval a "Sexual intercourse" was defined as "having its ordinary meaning and occurs upon any penetration, however slight."
b "Deviate intercourse" refers to contact between the genitals and either the mouth or the anus. c Less severe offences consisted of disseminated indecent materials, sexual contact, child sex performance, and prostitution offenses versus sexual intercourse, deviate intercourse, kidnapping.
*p < 0.05, † p < 0.01, ‡ p < 0.001 OCs = offenders against children; youngest victim < 13 years old OPs = offenders against adolescents (pubescent minors); youngest victim 13-17 years old OAs = offenders against adults; youngest victim у 18 years old AOR = adjusted odds ratio 95% CI = 95% confidence interval a "Sexual intercourse" was defined as "having its ordinary meaning and occurs upon any penetration, however slight." b "Deviate intercourse" refers to contact between the genitals and either the mouth or the anus.
fell between the two other groups, although offenders against adults received the longest maximum sentences and offenders against adolescents the least severe convictions and sentences. Findings were most robust in the bivariate analyses, but even in the more stringent multivariate analyses, where the inter-correlations among variables are taken into account, many findings maintained significance. This suggests that several of these variables uniquely distinguish offenders against children from other offender groups.
Our findings on traits associated with impulsiveaggression are consistent with previous studies which found that pedophiles were older 16, 17, 25 and had lower rates of hostility and aggression. 12, 13 Our findings on traits associated with deviant sexual arousal patterns are also consistent with reports showing lower levels of attempted or completed sexual intercourse 4 in child molesters compared to adult rapists. An elevated rate of male victims has also been reported with pedophiles. 24 Moreover, child molesters who had male victims and a larger number of victims had greater pedophilic response on phallometry, 23 supporting the relationship of these variables to aberrant sexual arousal.
Taken together, the characteristics of the offenders and the offenses in our data support our hypothesis that sexual offenders against children are less impulsive-aggressive than sexual offenders against other age groups. The lesser use of force or weapons provides strong support for this notion and is consistent with past research showing that manipulation, bribery, and other nonviolent means are the most common methods employed in sexual offenses against children. 33 With regard to offender age, bivariate analyses showed a strong relationship between older age and molestation of younger victims. As noted above, previous literature indicates violence and impulsivity tend to decrease with age. 18 As our data suggest, pedophilic behavior may not markedly decrease with age. The significantly higher rate of known victims among child molesters vs. other groups is of note as well and may reflect careful evaluation and planful pursuit of the victim, especially in the absence of violence. It may also reflect a degree of opportunism, however, since known victims may provide easier access than strangers. That offenders against adults have the most severe convictions and longest sentences of the three groups may relate to the greater degree of aggression associated with their offenses.
Our findings also suggest that offenders against children present a distinct pattern of sexual deviance relative to other sex offenders. The data on multiple acts and multiple victims point toward a persistent pattern of aberrant sexual desire, although this may be confounded by a lower likelihood of immediate arrest with non-violent sex offenders. Likewise, lesser incidence of sexual intercourse and of more severe offenses suggests generally lower invasiveness of pedophilic sexual acts, which may be associated with lower levels of force as well as the physical immaturity of child victims. The greater proportion of male victims and of victims of both genders among offenders against children provides additional support for distinct sexual patterns. This notion is consistent with previous research, in which pedophiles reported more frequent aberrant sexual fantasies 11 and more comorbid paraphilias 9 than did adult rapists. Some investigators posit reduced erotic differentiation in pedophiles, 10, 33 with reports of less variation in sexual response to different genders and age groups than shown by either heterosexual or homosexual controls. 10, 34 Similarly, molestation of male victims does not necessarily indicate homosexuality as a general orientation. In one study, about two thirds of offenders with male victims showed greater phallometric response to adult women than to adult men. 35 Taken together, the data support our hypotheses that pedophiles are driven more by aberrant sexual arousal, whereas serious sexual offenders against adults are driven more by impulsive-aggression.
A fair amount is known about the neurobiology of impulsive-aggression. Decreased serotonergic tone and reduced function in the frontal lobe, specifically the orbital frontal cortex, have been widely shown to be associated with impulsive and aggressive behavior. [36] [37] [38] [39] [40] Likewise there is fairly robust evidence of increased serotonergic tone in compulsive disorders such as obsessivecompulsive disorder, which are characterized by increased harm avoidance and risk aversion. 41, 42 In contrast, there is less known about the neurobiological substrates of aberrant sexual arousal. A number of studies have demonstrated general neurobiological or neuropsychological abnormalities in pedophiles relative to control groups, 19, 43, 44 but these studies fail to differentiate the role of impulsivity or impulsive-aggression from that of aberrant sexual arousal per se. Our own work showed decreased function in the frontal lobe and temporal lobe on PET scanning in pedophiles relative to healthy controls. 8 The temporal lobe has previously been linked to sexual arousal patterns. 45 As for etiology, abundant data point to multiple risk factors for the development of impulsive-aggression. Environmental factors, such as childhood histories of physical abuse and neglect, chaotic environments, and exposure to social groups where impulsive-aggressive behavior is normative 46, 47 are all clear risk factors.
Genetic factors, specifically genes related to serotonergic function 48, 49 and monoamine oxidase A (MAO-A) activity, 50, 51 have been linked to impulsive and antisocial behavior and specific forms of alcoholism. However, there is a dramatic increase in severity when both environmental and genetic risk factors are present. [50] [51] [52] [53] The etiology of pedophilia is less well researched. One of the most robust findings, however, involves a childhood history of sexual abuse. [20] [21] [22] Prevalence rates of childhood sexual abuse range from 30%-100% in studies of child molesters, much higher than those found in control populations. 54 However, almost all studies rely on retrospective reports and there are few prospective data. Consequently, the question of whether premature sexual stimulation can lead to neurodevelopmental changes in sexual arousal patterns is a critical area for future research.
The distinction between impulsive-aggression and aberrant sexual arousal among sexual offenders against different age groups can have significant clinical implications. For example, future research on pedophilia could address ways to reduce hypersexuality, heighten erotic differentiation, and identify neurobiological mechanisms linking childhood sexual abuse to adult pedophilic urges. Since the sexual preferences of individuals with strong pedophilic desires may not be under volitional control, the clinical focus is often on controlling the expression of such desires. 55 Hence further research into psychological and pharmacological interventions to regulate and modify specific sexual responses is indicated, building upon previous work on anti-androgen medications. 56 In contrast, treatment of rapists of adults might focus more upon both psychological and psychopharmacological approaches to impulse and anger control and on the decoupling of sexual arousal from aggression. Of note, in a meta-analytic study of recidivism in sexual offenders, antisocial traits were the strongest predictor of recidivism in violent sexual (and non-sexual) crime. 15 Such traits are strongly associated with impulsivity and aggression. 18, 37 Impulsivity is amenable to treatment with various pharmacological interventions, including anticonvulsants, antipsychotics, and selective serotonin reuptake inhibitors. 57 Behavioral and cognitive techniques commonly used in substance abuse treatment may also be applicable to the treatment of impulsive-aggressive sex offenders. Such techniques include identification of antecedents, behaviors, and consequences, better selfmonitoring, and avoiding potential triggers for impulsive behavior. 58 Cognitive-behavioral interventions for anger management are also well established. 59 Although our conclusions are bolstered by the large sample size and the objective nature of the data, several limitations should be kept in mind. With regard to race/ethnicity, blacks and Hispanics accounted for 86% of the sample used for the analysis-a disproportionate representation consistent with the general prison population. 60 Although significant differences were found in race/ethnicity distribution across the offender groups, they were not consistent across analyses and were thus much less robust than other findings. This highlights an important caveat concerning research on pedophilia, as many studies include only subjects within the judicial system and thus may be skewed toward low income, minority samples. In addition, our New York City sample may differ in demographic or other characteristics from rural or suburban samples or from those from other urban centers. The effect of such geographic differences could easily be addressed in future research by examining sex offender data from different counties and from different states.
Likewise, it is important to consider the potential impact the legal classification system used in the Sex Offender Registry might have had on the findings. As any sexual contact with a minor constitutes a crime, the threshold for a Level 3 offense is much lower when children are involved than in sexual offenses against adults. Subsequently, the incidence of non-violent sexual contact with adults in which free consent is compromised by exploitation of a power differential will be under-represented in this sample. Thus it is possible that, should the bar for Level 3 offenses be lowered, offenders against adults may look more like offenders against children with regard to use of force, severity of offense, number of victims and acts, and even relationship to the victim. On the other hand, it is unlikely that changes in legal categories would affect the proportion of male victims or victims of both genders. Moreover, it is highly unlikely that violent or highly invasive child molesters would be disproportionately underrepresented in this sample.
In addition, many of the characteristics of sex offenses against children may be a reflection of the age of the victim and not necessarily innate characteristics of the offenders. For example, children are less able to resist offenders and thus, offenses against children less frequently require use of force or weapons. Nonetheless, as very few offenders against children also offended against adults, the effect of the victim's age cannot be distinguished from that of the characteristics of the offenders.
There are additional limitations to consider. Data in the registry depend on the data entry of the judicial system and the registry contained significant amounts of missing data. Data were also restricted to the index offense and contained no information on past offenses. Thus we cannot determine if first time offenders differ from repeat offend-ers. Nonetheless, of those offenders with more than one victim for the current offense, the overlap between victim age groups was minimal. Only 55 (6.6%) of the subjects had victims in more than one age group. In addition, time from offense to conviction may differ across offenders so that the age at conviction may be unpredictably related to the age at offense. Further, these data included only a select group of sex offenders. Level 1 or 2 sex offenders, currently incarcerated sex offenders, individuals who have inhibited their pedophilic urges, or those who have never been apprehended may all differ from the present sample.
To address these limitations, future research could evaluate the generalizability of our findings to different pedophile populations and to different assessment methodologies. The former would include samples from other sex offender registries, including those that display information on Level 1 and Level 2 offenders. While it is inherently difficult to recruit individuals with pedophilia who are not within the judicial system due to the subjects' risk of self-incrimination, outpatient treatment centers for sexual disorders could potentially provide recruitment sources for individuals who have never acted on their inclinations or who have never been apprehended. Additional assessment techniques could include chart review and psychometric and psychobiological measures (e.g., phallometry or visual reaction time).
One further point involves the distinction between child molesters and pedophiles. Although it is an open question as to the proportion of child molesters who are actually pedophiles (i.e., have a persistent sexual interest in children), 24 ,61 data on convicted sex offenders offer a critical window through which to research pedophilia. Moreover, as our sample includes only Level 3 sex offenders, the judicial system has deemed this particular sample to be at especially high risk of recidivism, increasing the likelihood that pedophiles are well represented.
Nonetheless, within the context of its limitations, this study has significant strengths. It is based on a very large sample that is representative of an entire city. The data are drawn from legal records and thus are protected from bias due to self-report and self-selection. Further, multivariate statistical analyses allow identification of variables that uniquely contribute to group differences and the clear and robust findings support the identification of specific characteristics of sexual offenders against children.
In conclusion, and in the context of these strengths and limitations, our data support our hypotheses that, relative to offenders against older age groups, sexual offenders against children demonstrate lower levels of impulsivity and aggression and greater levels of aberrant sexual arousal. This finding has important implications for a clinical understanding of pedophilia and suggests several directions for future research.
